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of the variation of the corresponding co-ordinates of the system, laid down as two rectangular co-ordinates in a plane diagram, will consequently (§ 82) be a circle or an ellipse; which will therefore, of course, be the form of the orbit of any particle of the system which has a distinct direction of motion, for two of the displacements in question. But it must be remembered that some of the principal parts may have only one degree of freedom; or even that each part of the system may have only one degree of freedom (as, for instance, if the system is composed of a set of particles each constrained to remain on a given line, or of rigid bodies on fixed axes, mutually influencing one another by elastic cords or otherwise). In such a case as the last, no particle of the system can move otherwise than in one line, and the ellipse, circle, or other graphical representation of the composition of the harmonic motions of the system, is merely an aid to comprehension, and not a representation of any motion actually taking place in any part of the system.
292.    In nature, as has been said above (§ 250^, every system uninfluenced  by matter external  to it  is  conservative,  when  the ultimate molecular motions constituting heat, light, and magnetism, and the potential energy of chemical allimties, are taken into account along with the palpable motions and measurable forces.    But (§ 247) practically we are obliged to admit forces of friction, and resistances of the other classes there enumerated, as causing losses of energy to be reckoned, in abstract dynamics, without regard to the equivalents of heat or other molecular actions which they generate.   Hence when such resistances are to be taken into account, forces opposed to the motions of various parts of a system must be introduced into the' equations.    According to the approximate knowledge which we have from experiment, these forces are independent of the velocities when due to  the friction of solids; and are simply proportional to the velocities when due to iluid viscosity directly, or to electric or .magnetic influences, with corrections depending on varying temperature, and on the varying configuration of the system.    In consequence of the last-mentioned cause, the resistance of a real liquid (which is always more or less viscous) against a body moving very rapidly through it, and leaving a great deal of irregular motion, such as 'eddies/ in its wake, seems to be nearly in proportion to the square of the velocity;> although, as Stokes has .shown, at the lowest speeds the resistance is probably in simple proportion to the velocity, and for all speeds may, it is probable, be approximately expressed as the sum of two terms, one simply as the velocity, and the other as the square of the velocity     If a solid is started from rest in an incompressible fluid, the initial law of resistance is no doubt simple proportionality to the velocity, (however great, if suddenly enough given;)  until   by the gradual growth of eddies the resistance is increased gradually till it comes to fulfil Stokes's law.
293.    The effect of friction of solids rubbing one against another is simply to render impossible the infinitely small vibrations with which